This editorial refers to 'The impact of glucose-lowering treatment on long-term prognosis in patients with type 2 diabetes and myocardial infarction: a report from the DIGAMI 2 trial' † by L.G. Mellbin et al., on page 166 and 'Glucose lowering treatment in patients with coronary artery disease is prognostically important not only in established but also in newly detected diabetes mellitus: a report from the Euro Heart Survey on Diabetes and the Heart' by M. Alselmino et al.,
‡ on page 177
The DIGAMI I study demonstrated in 620 diabetic patients with acute myocardial infarction that insulin-glucose infusion followed by multidose subcutaneous insulin decreases long-term mortality as compared with standard therapy. 1 About 10 years later, the DIGAMI II study reported on 1253 diabetic patients with acute myocardial infarction allocated to three treatment arms including acute insulin-glucose infusion followed by insulin-based long-term glucose control (group 1), insulin-glucose infusion followed by standard glucose control (group 2), and routine metabolic management according to local practice (group 3).
2 Surprisingly, neither all-cause mortality nor morbidity (stroke and non-fatal reinfarctions) differed between the three groups. 2 Mellbin and coworkers have published a post hoc analysis of the DIGAMI II study suggesting that insulin treatment may actually be inferior to conventional management with oral glucose-lowering drugs. 3 A similar conclusion is provided by Anselmino and co-workers who analysed patients from the Euro Heart Survey on Diabetes and the Heart. 4 While the messages of the three DIGAMI publications appear to be quite contradictory, they have one important observation in common: good glucose control seems to be an important predictor of long-term mortality in patients with acute myocardial infarction. Indeed, those subgroups with best metabolic control in the DIGAMI I and II studies displayed the most favourable long-term outcome. 2, 5 While this observation is intuitively quite reasonable, it is characteristic for the research on diabetic patients with myocardial infarction to be only indirectly supported by current evidence from studies that tested various drug regimens. The lessons from the DIGAMI studies have been subject to multiple comments in the European Heart Journal. 6, 7 Now, the post hoc analysis of the same data set vitalizes this debate once again. In particular, diabetic patients discharged after myocardial infarction on insulin treatment experienced a significantly increased risk of non-fatal myocardial infarction and non-fatal stroke as compared with those on metformin therapy. Differences in mortality, however, were not found between the two groups. In the DIGAMI II study the total numbers of fatal and non-fatal events were actually about the same (206 deaths, 216 non-fatal events) such that the power to detect any difference should have been comparable for these end-points. This difference in outcome between fatal and non-fatal events within a post hoc analysis of the DIGAMI II study, along with the differences in outcome after insulin treatment in the DIGAMI I and II studies, complicate the explanation of those results. Moreover, it should be mentioned that the vast majority of DIGAMI II patients in the present post hoc analysis were not randomized to insulin treatment or other modes of glucose-lowering therapy. The authors tried to overcome this limitation by applying multivariate statistical models and thereby correcting for differences in baseline variables, co-medication, and co-morbidity. This approach, however, clearly falls short of substituting for a prospective randomization process. Furthermore, physicians may have selected insulin treatment in patients with longer duration or impaired therapeutic response to other treatment modalities. Thus, insulin treatment in the current epidemiological analysis of a clinical study may partially reflect a medication bias that identified larger numbers of high risk patients. Indeed, insulin treatment is often instituted when other glucose-lowering medication no longer accomplishes target glucose values.
In agreement with the findings of Mellbin and co-workers 3 ,
Anselmino et al. report epidemiological data from a survey including 4676 patients with coronary artery disease from several European countries. About one-third of these patients had known diabetes mellitus; another 450 presented with a newly detected
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diabetes mellitus. The highest event rate was observed in patients with known diabetes on insulin treatment. A second observation from this study was the finding that a new diagnosis of diabetes mellitus without initiation of a respective glucose-lowering therapy appears to be associated with detrimental outcome in the long-term follow-up. As with the post hoc analysis of DIGAMI II, such a study design opens the door for all sorts of treatment bias. In particular, the authors emphasize regional differences in treatment modalities as well as patient characteristics that differ between diabetics treated with or without insulin. Likewise, one may ask the question why some patients received the diagnosis of diabetes, but no consecutive therapy. Nevertheless, this rather large study offers a good overview of current treatment modalities for glucose-lowering in European patients with coronary artery disease and may, thus, help to guide future studies.
Despite the wealth of data provided by Mellbin et al. 3 and
Anselmino et al., 4 diabetes mellitus remains a stepchild in the treatment of patients with acute myocardial infarction. Another example for this cheerless conclusion comes from meta-analyses studying the relationship between rosiglitazone and the risk of heart failure and myocardial infarction. 8 The task for the future is clear. We need more, well-designed clinical trials comparing insulin, metformin, insulin sensitizers, dipeptidyl peptidase 4 (DPP-4) inhibitors, and cannabinoid-1 receptor blockers in patients with diabetes in the setting of acute myocardial infarction. The reports of Mellbin and Anselmino provide a clear framework to design such studies. The European Society of Cardiology (ESC) and the European Association for the Study of Diabetes (EASD) have identified the necessity and accepted the challenge of improving care for diabetes mellitus and coronary artery disease by developing a joint, evidence-based guideline that was published very recently in this journal. 9 Quoting these guidelines, risk reduction of patients with coronary artery disease and diabetes mellitus is accomplished very well by non-pharmacological interventions, including structured patient education and lifestyle interventions. Furthermore, a comprehensive pharmacological approach aimed at a tight control of dyslipidaemia, arterial hypertension, and blood glucose levels is pivotal. Regarding low-density protein (LDL) cholesterol, statin therapy should be initiated with a treatment target of 70-77 mg/dL in diabetic patients with coronary artery disease. 9 This class I recommendation (level of evidence B) is based on data from a large number of secondary prevention trials using statins. Moreover, the benefits of tight blood pressure control with a target below 130/80 mmHg have resulted in a class I recommendation (level of evidence B). Recent data from the ADVANCE collaboration group strongly support this recommendation. 10 Regarding glycaemic control, however, the picture is not so clear. Despite compelling evidence that diabetic microangiopathy and neuropathy can be reduced by tight glycaemic control, the relationship between hyperglycaemia and macroangiopathy is-although suggestive-much less well established. 9, 11, 12 More importantly, the treatment approach to achieve glycaemic control is not well specified and, in contrast to the treatment of dyslipidaemia and hypertension, cannot be based on solid evidence. For example, metformin therapy in overweight diabetic subjects is primarily based on the UKPDS 34 study 13 
